Supplemental Table 1 . Primer sets used in this study. Supplemental materials and methods
Vector construction
Synthesized APOBEC1-XTEN and Cas9(D10A) amplified from pX260 (Cong et al., 2013) were linked to the maize ubiquitin promoter (UBI) in an intermediate plasmid, and then this expression cassette was insert into binary vector pCAMBIA1300 (Cambia, Australia) which contains the HPT (hygromycin B phosphotransferase) gene. The originally existed BsaI site in the pCAMBIA1300 backbone was removed using point mutation kit (Transgen, China). A fragment comprised of a OsU6 promoter (Feng et al., 2013) , a negative selection marker gene ccdB flanked by two BsaI sites and a gRNA derived from pX260 (Cong et al., 2013 ) was insert into this vector using In-fusion cloning kit (Takara, Japan) to produce the base-editing vector pCSGAPO1 ( Figure 1A ). E. coli strain DB3.1 was used for maintaining this binary vector.
The 23-bp targeting sequences (including PAM) were selected within the target genes and their targeting specificity were confirmed using a Blast search against the rice genome (http://blast.ncbi.nlm.nih.gov/Blast.cgi) . The designed targeting sequences ( Figures 1B and 1C ) were synthesized and annealed to form the oligo adaptors.
Vector pCSGAPO1 was digested by BsaI and purified using DNA purification kit (Tiangen, China). A ligation reaction (10 µl) containing 10 ng of the digested pCSGAPO1 vector and 0.05 pmol oligo adaptor was carried out and directly transformed to E. coli competent cells to produce base-editing plasmids.
Rice transformation
The base-editing plasmids were introduced into A. tumefaciens strain EHA105.
Transformation of rice was performed as described previously (Nishimura et al., 2006) .
Detection of genome modifications
For NGS analysis, the hygromycin-resistant calli were picked out after four weeks of selection on 40 mg/L hygromycin and were further selected by subculturing for 2 weeks on 40 mg/L hygromycin. Approximately 200 hygromycin-resistance calli were collected together for genomic DNA extraction. The amplified PCR products containing the target
